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(54) MAGNETO-RESISTIVE SENSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
magneto-resistive sensor capable of stably 
obtaining a regenerative waveform with large 
sensitivity and excellent symmetry. 
SOLUTION: A first magnetic sensor film 21 and 
a second magnetic sensor film 22 are laminated 
films respectively provided with first 
ferromagnetic layers 13 F 16 rotating 
magnetization according to a magnetic field from 
a recording medium, second ferromagnetic layers 
11,18 fixing the magnetization and non- 
magnetic layers 12, 19 arranged between them. 
At this time, the magnetization of the second 
ferromagnetic layers 11,18 are fixed oppositely 

to each other beforehand. Electrode pairs 37, 39 are arranged on respective 
magnetic sensor fRms 21, 22. The electric resistance changes of the magnetic 
sensor films 21, 22 are detected by circuits 504, 504, and by obtaining their 
difference by the circuit 505, the anisotropic magneto-resistive effects of the 
magnetic sensor films 21, 22 are canceled, and the symmetry of output 
waveforms by a giant magneto-resistive effect is improved. 
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(57) 

Ifflt&ffl »l©fi8a-fe>-9-K2 1 *<fctfJ[l2©«S 

■b>i«l2 2tt. -en-en. saHa»#^6©«»Kj£(; 

■Cffl:it(D®l&TZ>m 1 ©33«Jf 13. 18i, SBffc© 

H3tshfc»2(05fiaKB 11. 1 8 i. -e©ra{cgea 

$n/c#®141 12.1 9 i*Wr&SBfi-C*4. C 

©££. st2©®ettJii 1. i8©awbtt. si^cii 
ifij#(c®SL-c*j<o m®*i3 7. 3 9ii, -en-en© 

«m-b>1i-|i2 1. 2 2KEM-f€, 0 ®»-k>D-!S2 
1. 2 2©mfitn^{fc£@S85 0 4. 5 0 5tcJ:D^ 
*DU e*6©MS«5 0 5T'#i!>£C<LitJ:9. & 

s-fe>irM2 1.22 <Dgy;&Msmimmzftmz 




1 

<D&czmi ©asa-fe >ifgfc«±:o'^ 2 ©ii^-b m 
i . ssia* i omsi-b^mfowmtmitiiktiit z> 
tctbom i ©m@*t t . iff a* 2 ©am-fe >-9-is©^m 

ffiffigfb£^W-f £fc#>©*2 ©^@*t4, S5fa* 1 © 
6 tfciti $ ft fc*MJ8in£f b b * 2 © *ffi*tt» h 

U 

*1 ©®m-te>^l®fc J: b>18 2 ©»*>«;£. **i 

•en, jE»w#36»6©fiaiisi{cj£;c'c»fb©ia(6-r4»i 

©3£®1414. 5£{b©@£3ftfc*2©$i!llt4li4. if 
la* 1 ©$3»14*2©&l&t4J14©F t fl«:ieg3ft/c 

Suta* i ©sMi-b>*fli©*2 ©»»ftji©»{b«. ir 

fa* 2 ©JSm-fe 2 ©*»ttJi©B8ft^HS 3 

[fi^s2 ] ft3j<JH i Kfco-t. irien i ©8&m-tz>^ 

«©*2©3i8a!t«©»fb*s@J£3ft"C^S^«. KT 

fa* 2 ©«sns yy-mom 2 ©?aa»ffli©8Wt#ii5i 3 

ft X I »3 4 tiiMfa * -c * 5 C b 4 -r S UMiS 

[ burs 3 ] nraoa 1 K*»i>-c. *i fc<fcc>**2©^@ 
mt, -eft-eft. Mia* 1 fci: 0^*2 ©®^-fe>i>-jig© 

**. BMW*lSF©«»-b>^ll©*«fc«)fc»(,»Ctt« 
CW*JH4] l»*S3«:*Ji>r. 1^*1*0:^*2© 

«sw«. -eft-eft. iuie*ifcj;u : *2©em-fe>-y- 
n©Mffic<:ieg$ft. -e©-gp^fits* 1 *» mm © 
ssm-fe >^«©po»*» 6±s©-si5^a s <fc ^ tcjftis s 

[I**JM5 ] 1 tCfcOT, Me* 1 *j J:Cf*2© 

*ft*ti©«fia*2©«s8tt«iS5-r 
^.ct^iciEgsftfcs^iSttJi^-eft-eftwo. Bute* 

2 03SffiBEttHtt. lttB&&BB&J14©&fttt&tc<t:9tt 

jbwiS3ft-ci»4c 4*^i-rsismffi5x-t2>^ 0 
[ii*iB6 ] ^S5Ktei>t, me* 1 ©»»■&>■•*■ 

«4W2©«»-b>1fJBt4«, IfitMl ft 

[m#js7 ) mm 1 k^ot, i/fe*2©&a-fe>i?- 

"CflJfjSft. 

fife* 1 ©®m-fr k* 1 ©am-fe >-*j§©* 

2 ©^ttB^HiflE*6i&ttSSi«^ bmt Set tcE 
SSft. 

awe* 2 ©eat >■*■««:. ^ 2 ©asa* >■*«©* 

2©&S14ii©. l5te^ffii4KjMffli)©MK:. lifefi 
fe&ftfcS2©ll«ttl4*3©9fi«ttJB£**fU 



(2) £H¥ 1 0-2 228 1 7 

2 

Hfi»2©»flHs>1>-*i. m8E»3©»SB14lJW)WB 
i&^tes&attif 4gT S «fc -5 (CSS 3 ft. 
ma* 1 ©fiftan2>-y-Bi©»2 ©*«ttii©»ffctt. if 
laie^tts^iSttg 4 ©agnate ct 0 3 ft . 
fiia*2©!sm-fe>^)i©*3©?sattJi©^fb«. mr 

KlfilW4S*SBtt«4©5£»IS^K:J:«3i!S3ft. fife 
J»2©««-b>tMI©»2©ai«tt)i©»{t«. 8512* 
2 ©#»«•»** t,t\ #3©tt$ttH©Btt4£3» 
ttWJcflte-j-aeiKjco. Miami ©«»-fe>-*ll© 

10 * 2 ©3flfi14IB©»Mt 4 {'Jjlla] * ft S C 4 £«f 

[»*3S8 ] 11*3 1 (Cfe^T. Mfa*2©^M-fe>^ 
Jg©*2©53MJl«:. fe£g&#a>6©®J?<fc9 4>£S$ 

#©**&i£i4tta>6&o. 

S«fa* 1 <DWM-b>V-ffi<t. »»l©«»H2>lfJi©i[ 
fa* 2 ©SSrt&ttJICcS-f S «fc 5 (cjS^MttH £W c . 

««ass2©««-b>^ii©*2©3fi«tt»©»fb«. a 
e>©«wco: ousts ft. ffia*i©a^-fe>-y-)i© 
frte* 2 ©&ei4Ji©!&f t». m fas&s&tti 4 ©£& 

20 &£lc^9@£3ft£C4£^$(4T&Mgtft-k> 

[»««9] »«3Si«c*ji,>t:. fifa*2©!sm^>^ 
n». faiai«i*^6©sWct , 3^sa^©A#^*4© 

&S&14JI£. ft*2©ii^-fe>-tMi©*2©?fiffi14®4 
SJc^cif*. 

fjfa* 1 ©»suz>?iiw. s* 1 ©?im-b>iMi©Btr 
fa* 2 ©sj^ttii t «-r 4 «fc ^ ccieg 3 ft/cS?Stiaf4M 

fjfe*2©iim-i2>^ii©*2©^isi4e©!Sfb«. m 

30 8a»4©»«ttJl©ffflBy3{cj:*)@?ESft. Sufa*l© 

em-fe>-9-)i©Biifa*2©^etie©^b«. fifasss 

mttH 4 ©SEttte^tCfc 0 @S3 ft-5. C 4 «1$ft 4-r 5 

0] E»»fl*&©«WKJ:-9-CW»JgifiSE 
fb©4GS*l©lim-fe>-9-)i*<fcCJ f *2©®Si-fe>-9- 

M4 . fife* 1 ©?im-fe >ifis©mm!stn^{b ; &^tH-r 

5/c5b©*l©«©^4. MfB*2©®m-t>itM©* 

siMmatz&m z> tc&<Dm 2 ©^®*t 4 . stria* 1 

©«®FfA^tlHi3ftfcSMffi!nEfb4*2©S®>Pt^ 

40 6ttasft/c«ajseaieftt©a**«>4««@Kt* 

*i©®m-fe>ifji*j<fcw t *2©Egm-fe>^». -eft 
-eft. E»«K*3&>6©»ff{ci£Dr»{t©iiHEr4»i 

©Si®aii4. fi5{b©@5t3ftfc*2©^ffil4. So 

fa* 1 <Dwmm 4*2 ©sinsn 4 ©Faitcieg 3ft/c 

*i*3 5 ka f *2©*©^». -eft-eft. fiia*i*J:^ 
* 2 ©®«-fe >^)i©**si5©^mstn^f b=&mm-r z> 

fcfctc. ^®Pt©raH*5. «ElBIHI*I«I©fi5«-t>^H© 
50 ««fc9fc«^C£4#ft£T*«««ft-fe:/'*. 
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nmm 1 1 ] ®mm-b>y->km^tc®%,^ v v-e$> 

£.cz>n\ ot&an* yym&£ vm i ©asm* y?m 
t . luta^ i ©nam-*: yvmonimmLitzfcBi-r z 
tc&oym i ommt t . Bragst 2 ©em-fe >-?-js©«i» 

fr8ES*©iBSMH*t©*hniiiii - WimW l tecfctfl!2 

/c«&©sattR*sEHsn. 

Mffim l *J:cftl2©ttff#«:tX. $ l ©*«#*» 6 « 
«ffitn@t<ki©S**»4«»iaiS^«ilft3ti. 

*i©««-b>-!«i*}j:u { si2©fiBa-ir>-y*tt. -en 

tiSB 1 ©»«tttt»4*2©8SaS14Mi©IHtcSaiSnte 

*«ttJii*«rr*WMiT*o. 

Buie^ 1 ©sfl»-fe>?«©*2 ©*»tt»©«fbtt. fr 

c9 2 ©««•& >vm(om 2 ©5fisattB©»{fcA«@s $ 

n-cc»**iBi4{iSltt*i&i#«:HS3tirc>4ci4«f 

[^©i^teift^] 

[000 1] 
[0 00 2] 

Tft*>%«ftJ8li3tt«ffi^ » K <MR^» K) ifi 
HHHt3JTCt>$. «attt>n-Ct»*MR^v Ftt. 19 
75*fiiiJi£©7-( — f — f — h7>ifi?^a> 
•7 f- < mc-u#©i039^- y {CgftfflKgftW § 

ti-c^ia^ttfiBajscBastcs^ftucrst©-??* 
0. -e©mmffi6t{i. smget-fe>-!fiirt©e(b©^fS] 
<b*at©*ifii©&-rftae©*ffi©2« (cos 2 0) -cue 
fb-rsc i*s»6nrt»s. 

[0 0 0 3 ] &Gb/in ! «±©®SESHBfitCitcSi. H 
^ffi^tlS/c*. l989^fflJ»©7^^*Jl/ UK*- 

f- 39«©4828-<-^«:^$nri-i.5 < i:^^. # 

ma s nfc 2 n ©&®&?f isji©5 
i»©fiWb©#iaj©&*ftfi«: «t o -cssHBtna^tr s 

[0004] mim.mmn^^m^tcmsmtK^^ 

©-Ofcl/C. ^¥4-3 5 8 3 1 0^fi«{C«. X 
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fttcM 1 ©%»%* MII4 . ^»tt««l*^U-C* 1 

<ammmwm tcntn ?n/ci2 ©%aB&vitii t xm 
f&$hx*s<o, m©%fi^flmf©$Hb4$2©«K 
ffi5IiOT©${b©fI*f MKPimc J: o T«SU6SWig<b 

-rs4>©r**So 

[0 00 5] Sfc. #P3¥6 - 2 6 7 0 2 9 fc<fccmM 
¥7-8 5 42 6 AW*/M>*W-fX* 

10 <s»-rsfc«{){c. fx&m&mz&^'c, 2o©g«g 
ffieKftasR^awii/. cn«:-»©«fi*6«i3iE%a 
tcitcj:*). 20© ttfmffims&w&imiK 

©8BRHH*a»*ffl^? FTtt. -3&©^SflSRfit>BJ!)* 
«?«:EttJift*6E|lftjSn*aWt. tifcfr©grt»*l 
JSCC^*^ tcK»«t(**» 6EPMI 3 ft &Htff 4# t 1> 
K|5lfittr*4«te(ctt. ffi^©«»ffi5x^fbmB®U 

*5fc»> a*tt»6tifti»#. e»*w*©»fbwKi£ 
ori>4<ia«T«. 2 o©E;*:»««Ba***T{cEntti 

o r 6 ft & £ . 

[0 00 6] 

[36Wj&i|IS«fcLJ:5£-raSWI] ft*©#IPI¥4-3 5 

8 3 1 0 &m<D®Mi&tiH2 >?<Dftmt> n^.m^m 
%?*>t, *tfttt© ct t, m^mwrn h n n t » <t i » ^ m 
m#$>z>o cc-c. tt®&o>£im£mt&, #^© 

3$Unfi0©ci£E5. cOot^K. S4^©*t^ 
tt*«tt 9 MB «. E^^ffiJA^CCS^ttSSMSta 

[0007] *fc. - 2 6 7 0 2 9 tectum 

¥7-8 5 42 6#4i«iBi8©»«!SC0a*Sa^ v F 
«. /<;U*;^tfW4X£i&i>3tt£C4 i &g& ! J4l, 

{cj;SH4jg^©*fl*tt©?Jc#{co^-r«#^[3nT^ 
C©/c*. *»«^-Ctt*4*«. 2o©««ffitn 
Sft^SR^O^fiRJaK* lffl©*Srttad-rs*iiRt?*S 

40 •ecss^ietcfgK: Ltc^oitfibtsih. ttc c<om 

JiSrii. ffiSH«(t©Kfb*ssiE L> r t» s»«©*-c«4 

[0 00 8] *^Bj©gfl<]«. g^«SasCBa*«:fflC» 

/c«ai6tA-fe>^r-*or. s^ttfiB»iaCB8!i*©JKi 
3tffltt©S^B4aBBa s 33£l/'Cff 6^5 
Smffittiz ^ S C 4 (C * £ . 

[000 9] 

[*a*»fcr*fc«>©^fR] kum&izMfSS&ttb 

<c. *HMKJ:tHi«T©J:9ft8BaWSI>i-b>*3Wltt 
50 StiS. 



5 

[0010] ttatt. K»ttEft*>6©«ff«cJ:oT« 

$mvm.it<D£.czmi®®£i.*>ymi<s£vm2<D®. 

5fcfe yvmt . B?IS^ l ©$»-fe >tfll©«aiififi0Mt 

*fctHr*fc*>©sii©*ts*t£, H?fe^2©5sm-tz> 

iiugasr 1 ©*ffi*W> 6 ttffi 3 ft fc*3UBK£f t £ SS 2 © 

& fctH ^ n/c«a^iiE<b t ©^**«t> sua 

HKifcWU ^l©^m-t2>tfJgtJ c tJ>*^2©Ka-fe 

>tMB. *n-en. ^^^^©sswtdCDtwt 

©0lsT^^l©^ttBi. fflKfc©HJES*ifc»2© 
SSSSttB i . irgES 1 ©»4)i <t m 2 ©?SiSt4)i i © 

fiatciea§tifc#KattHt**-r4ae*it?*«3 , arte 

» 1 ©«SUz >*K©»2 ©MBttll©«KtB. HuIB^ 
2 ©a&m-fe >■«>•«©» 2 ©&BB1£JI©fig{l:tf Q£ § jnx 

[00 11] 

b. g^ismtsin^*KM^ttfismjgt^^^s«u-c 

Incite**. ck^T > ^tfjiSimtt©!^! 

too 1 2] mioo^ta^i/^^m 
jfi©iaswstSH2>*K*ji»-c. * 1 ©&ttt£*ffiji 1 1 

©ffifb©^^^5^2 flSBSBftK: 

»LTsaKHifc*s»2©««ttSiBBB 1 3©8§^n 
#tt©*nsi*. m\<ommmwm\ wmuDH&t 

m\&<o?>*nx.ht> «-awaff*s-eo©i#©w* 

B. **HJ#©1/2K&4. t,*>fc. W»«ISi{c*t-r 
4Jfc£©«JBtt#a Ir » fcft . #*W4©At 

[0 0 13] U#>L&#e>, Hl&K. 01 0OXK>/< 

^^«ui©«»«ttH2 >^©KaisRja*ia«*«ci-r 
«*m#© 1/2 . 

■c#ttt». cna. c©fiaa-fe>-y-{ctei»r. eassm 

-fe>im. £2©&fi8t$3lgfll 3£JI$ 1 Onm©N 
i„Fe„tL. fiB{t©EX&Hl 0©<fc5(Cf8ltf/c<b 

m. i'lJsAU .4/imT'&*). KJittHW 

[0 0 14]**:. grtflH»ffi!ff»*£S;&tt«8»«t>I 



(4) ^¥ 1 0-2 22 8 1 7 
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m^Hi 2K7j*r. 01 2©fl.&B. M^ttismjsjs^i 
stcctsw* (amr) t^mm&tm^c^mti 

(GMR) ©Jt#0 .2©i»^©-en-etl©tB^iM^ 
©fP (GMR + AMR) £jj*L/cfc©-C*£. 012© 
ffl3£t©Jfc«#. 01 1 ©$mffi!n^:MS 0 
Tfc<3. 01 l©lfr£B GMR + AMRiCtg^CTt,* 
5Ci«s*)*5. 01 2©MA>6HJ6^^cfc i 5«:, G 

m r ©flan, jwnaui-tf off jfirfttttt«* r 

[00 1 5] i ^r. XK>><;l>71*£©««1gifi-fe> 
iticfeor. fl£ift^©#fWt%i6j±*-tt*fcftK:tt 4 

a*ttj»»«tsa*©ffi«*<ss-c* 4. 
[ooi6] »^»«!6i/Bto**>h;* < -r a#K©- 

tt7c«*asjni-r'5*ffi**»i&tirt^. oa>u c©# 

20 ffirtt**ttStti!«SfiaW*^S < T£t RB*{C g^a 

»fil/B»*fc/J^< uro*i». W*>©<&T£?S<. * 
ff£^©##MfcB&#3ft&l^©r\ HflL^a 
[0017] ^Ct\ ^MBTtt, 2-P©Xf>^'jl/y 

30 «3^^ii4)Ki. B4M^©«5K%lSl±3-l**. 
[ 0 0 1 8 3 WT. *«W©-H»©^J»«:^>c»-CttiH 

[0019] *3Wfi©^«©fi8«^a-b>*». 01 K 

in-r <fc ^ cc. ««m 1 4 *sw/t?aw s*ifc» 1 ©«» 

■fe>tfJ52 1 i^2©^-t2>-9-M2 2i%WT^>„ 0 

i ©»»4z>f-ji2 1 it. ^ i <r>mffimmm2 1 §pj 
tc^-cs:*ap.n/c. mi ommmtmrn 1 1 i^2© 
wmstrnm 1 3 i ^tt?. $ 2 ©s^-fe 2 2 

«. ®2©^(S14«*lli 9*ffl«:^r»*ae>^c:. 

40 IP 3 ©3&®t4iiJiH 1 6 i S 4 ©?SSStt»^® 1 8 t £ 
-tf-H 2 1 «t ^O'tC^ 2 ©ESM-fe > D-IS 2 2 (C B. 

n©Km-b>^©fiajg{n^{b^ffl-rsfcfi?)jc. -e- 

n-en-w©^SB^ieg$n-c^.5„ 

b. msmimitzmmtmffit. ztihommmi 

[oo20}cct, hi ©atttftivMi 1 1 omitis 
so sicfSorst^jMisjttcs^sn-ct^., */c. ^2 
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(Dmmmm 1 3 ©raaa^tt* 3 <D§s^t4ss 
mi 1 6 (DmsnM^mt. \- 7 v twsfa 2 9 icmmz 

•v ^ti^isi2 9 *«f ^tcaatcms-rs. 

[002 n c©«fc5&Hi©es«ta-fe>ittc. «# 

fctti*8&4 b 7 7 ^*a^|fi] 2 9 KifcOfci *(C. 0 1 © 
«SUz>-!J-B&2 lRl*02©ffl£i-fe>l7«2 2©*n-e 

n©ms*t^6^w?n€»smffi!A^)»s?:->5 » u 
-j/ a >Kj:»)3jw>fcift**, -en-ena2 (a)&t>* 

(b) KiSf. A^ttffiftS6i»i««. fiBMt©£filtm 10 
#t W©^fS] i ftS 9 (C^t t c o s'dvm 
<bt £&©?*£*>> 6, *l©»«-b>^)Bl2 1 £02 
©J8«-fe>1fl*2 2 -caai3ltt©««ffitnSI!i*flai«:7n 
■T. E*B*Mffitn#J0«. 2^©»«tt«ijw© 
fiBMt©£fl©ftTftl**tC#l,c o s 4>-cmttzb<D 
■C*4j6>6. 01©H«-te>-iMI2 1 £02©®SUz> 
tNB2 2£T?tt. KHtC»-r4jeSttj!»«:4S. Cft6 
©M4. mmi5IS8{cd:oT^UjT€,£, H3©«fc5tc& 

«ESHS50»*iBl«©M«tU*«:«. S^fcftffflKSfl* 20 

SUBttfc <!:<&*. cfcoT. *£lt©J&«©ffi$i 
Sffi-fe>tf*flH>*c £«:<!:•). **&JBjK£*MW4© 

[002 Z]ft*>. H2 (a), (b ) (Cfc«,>T. 

rt>r*>Kiwftftj»ctt-3ri,>*©o:. 0 1 ©««« 

tn-fe 2 1 ©Iff 2 ©&&tt ft 13. ft 6 C«C# 

2 ©ifiM&ft-fe 2 2 ©0 3 ©%fiffl£SKIg 1 6 © 

htt. 9 1 ©KSW4»Kli 1 1 «fctf04 ©?Sffittif)S 

si 8©«aiKcj(64f asBifitcjzoric/cSW^. 0 
2. %3(D<m\mmmi 3. 1 6KA0j&*. 02. 

03 ©&®t4ftJgH 13,16 ©«Kk*to-r3Wctt« 2 

tt*3UMc£&. c©iimti. ^ fc:>^*^«a©»« 
[0 02 3 ] aaigta-b^^cfc^ra. ®mJS 
#©/<:«>, iiititcs ■{ XtfozmS*.. l*fo«3>*lJ--^;u 40 
£&K±ms, *i fej:a f S2©ssa-fe>-y-g|{coi»-c 

HStt&GSfcft. 01©iam-fe>-9-M©tU*<!:. 02 
©S8«*>lMI©a*i©«*i:4**W©SBSilKS-b 

[0024] ±«ur*fcj:5(c. *ft9J©8$USiA-k 
>Utt. «ffl*«C»ft4H£Ufc2|E©^fe>tf|l4 

mi*, c in ho®s*-b^y-m<Dmsm?mt><D£>kmm 

lal88(CJ:o'C*«{>5«JSS-C*4/c«>. H#tt«3v*8tn5<J!l 50 
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04tlS b , ErtSfi»ffit/KMi4*fa£ 5 C t K J: 9 . 

fc. ^^7xeyfw-KJ:a^X4fT5tfi-$"e 

^X©4>ftl>??£i!»&&if§6tt4. 
[ 0 0 2 5 ] &*s. *|E?ll©8aaffita-fe>-9-©JBflteE 
14. Hl©«lSK|R5£Sti*<>©-C«tt<. ffi©«fiKT 

4 1 5 4SM/C. 0 1 ©®»,-b>l7-)i4 2 1 £02©$ 

a-b>*il4 2 2t*Wii/*:*j««:-rsct*»r* 
4. (OTS) tt. 01*J«fcO'02©^m-fe>-!t 

R4 2 1 . 42 2-en-entcieaL/. -eti 

^ft©mm$Stt©£fb4&tii-f 5la]8S£, ttih<Dtiit) 
©M 4*#> 4 B SgCC tt«E-r 4 o 
[0 02 6] 01©i»m-b>lT-|i4 2 IB, ffiCCftJIS 

ntc 0 i ©®®tt«i4 ii.0i <D#mkmmm 

4 12. 02©%l£1<raJB4 1 3 4^tf= 0 1 ©®M 

•b>-!7-M4 2 1 m2omm.m»mm4 1 3©{®{b 

424^ feftt£g&ffi&3gJ14 1 5&©&8tti6fC 
J:oT*T©lS;S*lS)2 StcBSEU 01©&««fll 
(94 1 1 ©®fb4 2 3 *KIN§ttfr6©ft*tcJ: r>T h 

^ vtffljim 2 9 * @ s K He s # 4 „ 

[0 02 7] -73. 02©«^H2>^M4 2 2tt. lite 
aWShfc. 03©5itMiHlJf 4 1 6, «t4x^- 
1I-JB4 1 7, 04©&i£tt»S)I4 1 8, 02©#®f4 
9«14 1 9, 05©?£lSt4ft)il4 2 0£^tf, 02 

©ma-fe >imi4 2 2 rtt. 04 oymmmmm a i 8 

©fg<b4 2 6 4. 03©^ettft)S)i4 1 6©«{b4 2 
5i. jlWai»3©X^—!fll4 1 7£rtL-CKW8tt 
WK^<S^$-B--5C£tcJ;0. *^-©^$73(^2 8CC 
@^1-Sc 03©^tt»HS4 1 6©fiB[{t4 2 5ti. 
^ffiS?S^tt«Jl®4 1 5£©5£feM^(Cj;0iI^^ 
4. CtxtcJ:^. 02©ffi^-b>-y-H4 2 2©04©^i 
®tt?SJP.ia 4 1 8©®(b4 2 6 ©77^4. 0 1 ©18fHz 

>**4 2 1 ©02 ommmmm* \ 3 ©${b4 2 4 

©73(n)iMlfilt{C-r5C<b*s-C#5 0 05©$$® 
14SJ1S4 2 0©!l{b4 2 7tt. EMBftft* 6©ttfffC 
J:ot(-7-> t>W5\p\2 9 4*^(cSitcil|g-rS. 
[0 02 8 ] H4©*ffi-C». JS^ttBi®«i4)i© 
. #ttBJI«ftlft: 2 fe©?SJSt4S©S?$® 
ttWft»^t*3M»r*ci«:j:0. * 1 ©««■&> * 
M4 2 l©02©5tMttftMli4 1 3©^fb©77|fi]<!:. 
*2©««-b>*il4 2 2©04©»S8tt»KIB4 1 8 
©«{b©77(Sj£4. £l>«CiJ£fij#K:H5£-r*C4j&J'e* 

a. ctiK«fco. «{t4@s-r4/c»©«ia*«ssKtt 

[002 9 ] WT. *^HJ«:«t *^a6©Jgffi©88Sv-fe > 

[ o o 3 o ] m 5 it. *&w<DMimvi-b ywm® 
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[oo3H ?Kt>t, ffimm&i o©±tc». m 
«c. mummism 3 1 , m 1 owmnmm 1 1 , » 

1 <D#ffl»zg11Jf 1 2 , H 2 CD^^tt^UJi 13, ffiS 
J83 2*ifiHB3ft-a*£. Cft£>©Jltt. Hl©5&fli-fe 

>ifH2 1 mm*, WSIH3 1 «. mi© 
kki&ijui 1 1 0»ffc*$3ftiS£K j: 0 a^-r sfc«> 

©*>©?&So mi©^m-fe>^M2 l©ffiffljtc«. A 
;U * 42 > y A XS: JpMW-r S fc «)CC . $ 2 ©&&&?$ 

Enawi3 6*JEastiT:i»s. -^©^wt^epjois 10 

3 6©±Ktt. HI 1 ©»«-b>^JH2 1 Kfc#1*tt«» 

[0 0 3 2 ] cn*>©*»&tt, t&tm 1 4 rMnsn. 

C©±CC, S2©tt»fc>1fR2 2#St»i*ttTl,>S. 
?fl2©?&Si-tz>ifJIg2 2tt, JfifcflWStlfc. TttK3 
3 , 3 ©MSSPJI 16, ©«ttgHJI 1 

9, m4<Dmm.)mmm\ 8, 5&Msiiii3 5, & 

tt»3 4*>6fl|ja$tl4. Tfi&li3 3tt. ±K«J13*i 

ri»<»IW©tt»Eifiitt*iai±3-&*fc*«:KiSh 

Z I > S . S fc, Jg^^ttPllia 3 5 tt , 9 4 ©SiS!£tfc^ 20 
Mil 1 8 ©»ffc«:a»itt£K:«fc 0 @5£?Sfctf>fCieS;* 
irtOS. ®2©^M-fe>lHi2 2©iMgg(C» > -*f© 
Ifr < T * EMMl 3 8 . -*t©m@ 3 9 #fiBg 3 tlX I » 
S„ 

[ 0 0 3 3 ] S3S«ttfflRB 1 1 . 13, 16, 18© 
mb©|6Jttt. Hl©«affiCife>^iSS-C*4. ? 

»i©sam-fe>-tB2 1 ©0 1 vmrnwrnm 

1 I©i8{b2 3. aey'K, »2©»»-te>if«l2 2© 

fS4cmmmmn sowtzGa.* ^©isstfrsj 

2 8(CWrT^tCiEfl#{C@5£3<rt<,>S. C©@^ 30 
tt. H5©*»Srtt. £3£iitti?JIB3 1,35 £©£ 

sse^jcjtrj-cfissh-r^s. *fc. sin ©««■&>■* 

j^2 l©$2©%fiB1£ftg!ISl 3©®fb2 4. 46^ 
ft. »2©Km-fe>-!fJB2 2©»3©SaKtt?fg|flil 6 

Ktt. h7-y^itl^[6)2 9CCWC|S)C;(fi)*T*0. IB 

mmm>*><mm*%.»z>t. ^©^©isi^tciEo-c 

[list's. 

[0034] 3B»«g<**>6©ffiff K <fc Sfff 2 ©SJtSBtti? 
PI 1 3 fc^O'fll 3 ©&®tt/f 1 6©&fb 13, 1 6 © 40 
HfiKH^l ©58«-b>*BI2 1 is<fcC/JH2©?gjn-te 

>^«2 2©«««jwaEfb*ijia-r4fe«&tc. «ss3 7 

te<fcO'mffi3 9 &tt. J39ffl©«%«5 0 1. 5 0 2 i» 
Wb^@S850 3. 5 04*^5hro-S„ ffifii 
^btS*0[5]ifg5O3. 5 0 4Ktt. C*l6©&*0Ucfi 
Jng{t©g£&tti-f*|5]i&5 0 5<Cttflt3ti. tiWfi 

[003 5)01 ©SSSigtn-te > If TSttW L/fc<fc ^ . 

*^©nmjgtA-b>tfcii, s i tectum 2 ©am* 

>1fjg2 1. 2 2©&@ i 5*> ) tttt£S£-rS&ttt£8 50 
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JRH11. 1 8©$fb©fi££SC«lSltU C/*> 
»l*J«fcOf»2©fi8a-fe>1fR2 1, 22©H£ilg 

tfiaEft©*t*kar s c 4 tc <£ 0 , s^ttsa^fijfea* 

So Sfc. If— ^jUTXt'J^^-JCtS^-fXiJT^ 

[ 0 0 3 6 ] n 5 ©saa* >if ru, -*t©«® 

3 7#, »l©««-b>-!fg|2 l©±IB©-aJ%BiS*> 
68t5J:5WBtttcL-a>*. ISI«tc. -*t©*«3 9 
tt, »2©«SH2>1fH2 2©±SP©-«%l|4l8*'e)II 
SflMKT**. Tfcto%, @5©»Mtt, «H3 7, 
3 9*«3£Wtc^LTt>4#, HBKCCtt. 013©J;^ 

&^-c*o. -*t©?i®3 7tt. -ttvmn-by-vm 

2 l©±BB©W4aap«:*»A'l*6nri»Sfc» > — w©«- 
@3 7©5fe^©raFI 1 3 1 tt, -»Oiv^7Xl3 6 

©5ts©mBi 3 2 £9 -cos. wane. - 

M©«®3 9©5feS©fa1PSl 3 3tt. -»Ofr^7X 
13 8©$fe«©MHl 3 4±f3fett<J&otW. 
[0 0 3 7 ] C©4:-5(C, «@3 7, 3 9 <D9$m<DTm 
£$<OTI,>&©tt, m@3 7, 3 9*>6»*H2>1fJBI 

21,22 Ki*rw«*. mmmwm 13, 1 6©!S 
s©*c»*^»©«i««:©*iiit"ryt»r* s. ?®s»tt* 

MB 13, 1 6©5^, «Svt^T^M3 6. 3 8KjfiC> 
$Witt, J«tt*»6©»IS«cj:orfflMk3& 1 BK0tc< < , 
fllK*s»(,>. J:-jT, C©««%. m@3 7, 3 9T-S 
^C4(CJ:(3. ^S5©JSK©l«OiaiS©*%«ffl-C# 
Sfc«6, fi5f«S£i-fe>-!f©!»K4lfiI±Sli*Ci3&J-C* 

[ 0 0 3 8 ] fcte, *3U6©».«rW. Sfi 1 0©tt^ 
tL-r^'v^Sfctt-fe^S v?X*!Htl,>4. Sfc, 

«a-fe>iMi2 1 . 2 2©^»ttaEjijii 1 , 13. 1 

6. 18©tmtl/T«, mtfCo, Fe. Ni, *> 

So *»wtctt, m«. ^ttsjsai 1. 13. 1 

6, 18£. Ni„Fe 19 . Co.oFe,,, CoCHf 

h*»*fc«cn6©fluiJH-c»fiS-r*ci*tr#*. ^e- 

©Sf*(/HJS3»l*»61 5nmT?*S. ^t4««H 
12. 1 9 ©****«!: O-CIJ. Cu. Ag. Au*Sl/»tt 

*U>H£ttl#>6 5 nmr&S. *fc. MSMUI14© 

tmiuttt. gtfbT^s-^A, »{bs/y3>. ^b 
^>^ju*St»ttc*ae>©il^*ffiosci^-c* 

So /mmmsmm 3 1 i . s^ffitt^Mii 3 5 1 v 

tt. x»|g^^*5^^1-SSg, l>*5»9>SXO-^*> 

?iMmftmftzffii£m^zctwm&bi,\ chic* 

9 . «2l«©S6lf *J»Jra«:SSKtT Hi ^ttKft 
Sfc©T*S. *(*Wtctt. Wxtt. S?S!Stt»liB3 
l^rNiO. S%fi814»Mffl3 5^F e 50 Mn iS . 
ttC©jt©ffl^^fe-li-C«1-SC<!:A5-CtS„ £fc> 
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{SSM3 2. 3 Ait, Wttfv TaTMtSCiOT 
*4. T*M*33tt. P'Rtf. Ta, Zr, Hf©t»1* 
*l#>?»f SCitf-Ct*. ^"WTXEPMf 3 6, 
3 8 ». IBl»«flE*60»ISiJ: 0 fcff»*©**tt«W 

2 1, 2 2{C2tfc©KSft»tt»K«3 1. 3 5*fl§<r>T 

Atf, C o P t &££tcitC o C r P t^rjgfiWi 
C4*JT?SS. ^83 7, 3 9«. AuJfcB 10 

T a "OaSTSC 

[003 9] Ofrfc. 05©ffiSffiJn-b>-!t©»{3i^£ 

[0040 ]*7^, H25 5*Xfr6&*#fiB1£S«l 
0©±fc, srK3&«tt*BJB3 l«BfifcU mi©& 

Kt4»iiH 1 1 . an ©iBKttusa 1 2 . ai 2 ©&n 

BSfcitfBl 3©«k5& 

©em-fe>^ii2 1 ©±gpcc0a$n/c^wrxEn»n 

©B88K©#$^V7*E|itolJi3 6*iMt5ci*T 
C©±K. «ffi3 7©0«Sr4/c*©JI4^liSr 
£ 0 *0"CC©JI*. -f*>5 y>^KJ:0^*->- 
>yt SCi(cJ:0«ffi3 7 3&JJBJ*Sn5. C©4£. 
^S3 7©5feS©PaiSl 3 1*. «SU2>tf*2 1© 
tl. t&b^8^V7*E|IJjnB3 6©P B 1PS1 3 4£D?* 
<fc.5<fc5K, «fi3 7*S88Sl'fe>im2 l©HiS{c*> 30 

0 1 3 © <fc "5 &J|2tt©*ffi 3 7 JWBfiRr* 6„ 
[0 04 1 ] C©±&t. 4£fiRgtU 3 

©±Kfi&a-fe>-!J-R2 2*J&S-r4. m2©iSSl-fe>^ 
R2 2tt. 2TTTft!!jgl3 3MSU €-©±KSI3©9ii 
figfMIJf 1 6 . f?2 ©#fi3tt&3S 1 9 , ®4©3iS8 

mtmm 1 8 , kssmwui 3 5 . mmm3 a *f&m 

?Z. ■€■ L/"C, m©H£Us>1flB2 1 iS7fc8g©£ 
fri±|SSt&BrtT-|3jG{£a«:. ^2©KM^>-y-)i2 2 

«Wtt^^-->W5, -et-c, si ©em 40 

■fe>-y-JB2 1©£S£0S©^£T\ 3l2©«a-te>-9- 
jR2 2©Mffifc&<<frXEpjlIJ|3 8. *ffi3 9£ff*f& 

r*. 

[0 04 2] fcfc. H2©^«14SM»1 3i^3©^ 

®t4i*jgt» 1 6 ©»ft«, «aaii^ic»ff *En»o-r * c 4 

ttMMl l£*4©3fl»1£9MMl 8©BMttt. H2 
£tf 3 ©^ettSMJi 13.16 ©«{ b©*lSl 4 ttil 
SDSFI6|-CA43R-T-K3*|SI2 8{C»oTEl»«:jl!ft*K 
l*I»5. *©/c». H5©jett©*^^fiSSnfc»{C 50 
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wwmm&m. ccom^mimt, msm&n 
mm 3 1 *s*vffimmmm 3 5 ©-#©7-0 ? * > 

*fflS*TV flb*©^0»*>^fia*T I (T,> 
T.) il/cil^K, *r. J»»afiKT«:T>T 1 *-C 

£?t5. *©»fflfi*W. T 1 >T>T,©Sg-C > en 
UP-rS»l!i©^**S<6Slf4Ct{c«fc»). HI ©J: 5 

[0 043] m>UTZfflm 36.38 ts&m 
©&©■?«&< . ; A Xibm&Ltettti 

4fcJ:t». 

[0 0 44] *'fc. $'W7*EPM13 6. 3 8*6© 

< t x saptt: «fc s fascfiT^raaicc 

KB, 1«f3 7. 3 9*«»W!>*H2 1. 2 2©M$b 
K^^ti-T. ^g3 7 , 3 9©5teiS©lfflH 13 1. 13 
3£$E^7XE|WI3 6. 3 9 ©HRl 1 3 2 . 134 

[0 04 5 ] tfc. SI 6©<fc5K:. JK'<<f7XEnjklJI 

3 6.3 8 (D&ftzfflmtztc&icMrt-irzwimm 3 

6, 3 8©TKTflMll 3 5 £12gf £C 4 

Ttffill 3 5©W44UT«, Crf»5Ci*it 

[0 04 6] S/c. ±a«©3lJfe©0»-C«» SS3 7. 

3 9^©^ jf-->^«c. -r^->5 y >)>ym£m^fc 
#, c©^ci5ge»-r , j7 h*7£*©ffe©#a*jB(«» 

[ 0 0 4 7 ] O^iC. 06 %ffl^t*HJfe©^.1l©SlJ© 
0J»©»«JKft-b>-9-K:oi>-c8iWr4. Sfc. H6© 
»SWfiR-b>1f©^tt%Aft«K*rBiiBia*. HI 4 
<C^-r. 06, 01 4©$mJgtri-te>-t>1i. 05©^m 
Jfifit-b>1»-iR*©flWE-C**36i. 05©$SUgln-fe> 
■9-©m4©®»^M(l 1 8fc"ic;S^SStt^fli)13 5 

«!HKtt»B4 0©]Bffc©#|6]tt. Sl©®« 

mvmmmwm 1 e». 1 9 4®m 

ttgf)S4 0 44 ^)5cm2©iSa-fe>1f 2 2 

[0048] meoMfmtK-tyy-zwk-rzm-gic 

«, 05©limffiCiH2>1f4l§I««:fi^*J < fcC>V<f-- 
>y*ff-oT06©JBtt£ft*!Ofc&. ei^+iiwa* 
tT ^ RKC . JR^- nS S ^|SJ 2 8 ©&f?£EP}Jl] L 6»» 
««IWi31%tTt». * 1 ©^SSttSSI® 1 1 ©ffifb^rllS 

■ri) 0 ^-©^, aar. fi5as*©ai?©^4«3i!(S) 
#©»»*Enftir*ci«:«fco. ®HKtt»Ji4 0©® 

^t?rS 1 ©%5B14aE)Ui 1 liBiBft*«c#«l/. 01 
©J:^tt«ffcEil*f^*. 

[0 0 4 9 ] fcfc. 06-C. 8f^V7^Enttl®3 6. 3 
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a 7 mm® 3 6. 3 8 <t -cmMjjoK* < nfc 

«tt#*flH>S«fc5K:-ra. ate. $/-W7XEPJmif 3 
6 . 3 8 * . i S5fi«ttft® SWfrrHWE 0 T 

feiiri. £©<!:£. (8^-<TXEnJOI13 6. 3 8CCffll=> 
*5?S8BEtt*m i . SMftiSSl 3 1 <Ofu 

[005 0] His. m 6 (DUMtCtS. 05 CDSS^lgei-fe 

>itcD^ 4 ©ss&tt^jgui i 8 1 immmm 3 5 © 
2H£. i«©wrato»«4oi«*ifc*.-a>sa«. 

13 5 ©JSSSi&ttfiJi JI 3 5 0 JC . SStS&tt^JUJI 10 
»4 ©&»«:»»■ 1 8©${b£5fSMSII 

awiw«fffflua:i>iR*i. ^4©^it»nei 8©m 

[005 1 ]-3ffK. 04©»«(C»JJtf-*a8Stt6R-fe 
>^©J|ft6%tMic-?<,>T. H7*flU,>TIM!T*. 
Sfc. K«Jgta-fe>^©}f5tt*^-rKffiia?riai 5K« 

To 

[005 2] 1 0 ©±5CB. lite. TlffiH 20 

4 3 3. * 1 ©%ett«gJI4 1 1 . Sll ©sM$Btt«« 

■412. 3t2©®Mfiiti4 1 3*iaesnTt> 

4. Cti6©Rtt. Hl©S^-fe>^4 2 
ftl ©Bft-fe>lJ-*4 2 1 ©MWKCB. 

•fe*> y x*«i*rr 5 fcjfrjc, mi ©&$t£8HM 4 i 

4 3 6 #£■ 5 ftt I, » 4. -#©$&' < -f 7 * EPJJDJf 4 3 

[ o o 5 3 ] c n 6 ©*mb. $s^ttJS»fiai4«Ma 4 30 

15-CMS§n. C©±tC. ^2©^a-fe>1fM4 2 2 

jwwsti-a**. Jfr2©88m-fc>-9jji4 2 2B. ask 

«Hi*ftfc. $3©%lftttig&JB4 1 6. * -4—0-84 

17. m4©®i8t4»MJi4 1 8. m2(D#w&mnm 

4 19. 3f5©SiiS8ttiSJ$/f4 2 0. «gR4 3 4*>6 
*S$;*ft&. »T2©5&gvfe>-9-Ji4 2 2©P5tt«:tt. - 
*t©iiE^7*EPflng4 3 8. -#t©«@4 3 9tfS8 

[0054] &%fi3ttSfilJI4 11. 413. 416. 
4 1 8. 4 2 0©!8jb©|6JtB. H4©fiS»g6i-l2>it 40 

iiatt-c**. mi©^«-fe>^M4 2 i© 

^2©^ttSHS4 1 3©?&{fc4 2 4. &6tf«C. 0 
2©fflS-fe>*H4 2 2©m4©^»ttS)SIB4 1 8© 
S8ft4 2 6B. ^©^$^[S]2 8tcWC5l>«:jiff|oj 
SfcSJESftTl,**. ®2©?S!ltt»M84 1 3©e*b 

©@^«. tm&ix&®timmm4 1 5 £©£*&&££ 
d^-o^nr (,>•*>. S4©^sttS)pji4 i 8 omit 

ommt. 9M4 1 7«r/fOrai3©9S«ttWBI 

84 1 6 tsssottWKis^-rsctccjjoriiSsn-c 

Sif3©3£®t£??JPJI4 1 6©«fttt. *fcf£14£3£ 50 
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fiBt£?fJgJi4 1 5 £©£&*§£(£ <fcoT. SI2©3Jif8tt 
8(iB4 1 34I5li;ifiJ#«c@3£Stir^5. 

[0 05 5] Sfc. J&l©«»-fe>-!ttll4 2 1©*1© 
&®ffigKli4 1 l©fi^b4 2 3. JH2©ij& 
m-fe 4 2 2 ©f£> 5 ©5£i&tti?)IJI 4 2 0 ©58<b 4 
2 7B. gBSa»ft*6©fiai?4SW-Ct>ttl>tB^CCB. 

h 7 7 * tl36FI^ 2 9 £ Wr Vffl Cfa]%X'<k 0 . te^JS& 
*»6©«#«:£ttS£. *©8#©fo#«:i6t;-Cl3fK-r 

[0 05 6] ate. m&4 37. 4 3 9CC^3tl4[5| 

mmmt, @5©«@3 7 . 3 9K.®&2ti%®&mm 

[0 0 5 7 ] C©ct^(C. 07©lim-b>^-CB. JS2 
fc£Uft4©$tt1&VR114 13.41 8©«ffc©ifiJ* 
*5c>K:jJi6j*@5£U bfri>, *1 *jj:cx*2©aa 

•b>*«4 21.42 2©«ajg^b©n*«ta-f * 
ciAirt, »»tt©S(r»s4?ft^#tW6n-5. ate, 

[0 05 8] ftfc. H7©fiftm42>^TB. @5©®m 
■fe>ifip]1i. «@4 3 7. 439*5, iim42>^li4 
2 1.4 2 2©Sffi* i 6±§|5©-g|5?r^'5 <fc ^ tt^ttK 
l/TOS (015) . CftKJ: 0 . *@4 3 7. 439 
^6ffim-fe>1Mi4 2 1, 4 2 2tcS(E^««%. ESSvte 
>1f M4 2 1. 4 2 2 ©*iC»W©fll*K:©*a.-r Ci* 
■CS4fciii>. SSmfiJa-b^^OiBfiti^S-ttiCiJ&i 

[0 0 5 9 ] SS*S14JK®1K14JI 4 1 5 «. Miltf . N i 
OfccfcO'C oO©l>m*. SteBCti6©«B#KJ: 

o^js-rsci^rss. ate. *«-■ wi4i7tt. 

Ru. Cr, Rh. I r©t,>rftj&\ *4t,»!icn6© 
7©WStt. 0.3*^1.0nmO©lf*§Ci*S 
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